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doi:10.1016/j.ejvs.2008.09.006Abstract Background: The haemodynamic effects of revascularisation with combined bypass
and free-muscle flap remain controversial. In a porcine experimental model, we investigated
the transplantation-induced changes in the haemodynamics of a Y-shaped combined arterial
autograft bypass-muscle flap (AABF).
Methods: Anatomy of AABF was identified in eight dissections in four porcine cadavers. In five
animals, AABF served as a superficial femoral artery (SFA) defect replacement. Modelled, trig-
gered pulsatile pressure (P) and flow (Q) waves delivered mean haemodynamics and PQ hyster-
esis loops before and after transplantation at days 0 and 10.
Results: Anatomically, AABF combined subscapular and circumflex-scapular arteries, and thor-
acodorsal artery as latissimus dorsi flap pedicle. Surgical feasibility and AABF patency were
confirmed in each case. At day 0, the proximal flow was increased in the grafted Y-shaped
AABF, which also adopted the specific SFA pulsatile haemodynamics. Regulatory mechanisms
of AABF vasomotricity were preserved and AABF-flow-dependence amplified the flow in the
distal segment, which otherwise preserved its own flow dependence. At 10 days, the AABF flow
was unchanged in the distal segment, and remained elevated in the proximal and pedicle
segments.
Conclusions: Combined AABF, as a single one-piece arterial autograft, was shown highly adap-
tive to the receiving arteries. The transplantation-induced changes in AABF pulsatile flow9132 4230; fax: þ33 4 9132 4396.
d@univmed.fr (P.H. Rolland).
ty for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
78 S. Malikov et al.profile and vascular reactivity improve the overall graft flow, and strongly advocate for bene-
ficial effects on the blood propelling capacity of the grafted circulation.
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Surgical revascularisation of the lower limb with combined
femorodistal bypass graft and free muscle flap substantially
improves the outcome of interventions in patients with
critical ischaemia and tissue defects.1e4 However, the
haemodynamic advantages of the combination remain
controversial. The most obvious advantage is claimed to be
increased blood flow in the bypass,1,5,6 although distal
lowering of blood flow may result from some graft-induced
‘‘blood steal’’ phenomenon.7,8
Since 2003, the bypass flap technique for revascular-
isation and covering of tissue defects has been based upon
a single anatomical arterial unit.4,9,10 The subscapular and
thoracodorsal arteries yield the arterial autograft for the
proximal and distal anastomoses, respectively, the serra-
tus anterior serves as free muscle flap, and the vein is
anastomosed to the nearby deep vein. The resulting
arterial autograft bypass flap (AABF) has the same ‘‘Y’’-
shape as the grafts combining distal venous bypass and
free muscle flap,2,7,11 but we are dealing here with arterial
material exclusively. Challenging in-hospital homogenous,
repetitive perioperative and in-follow-up measurements of
pressure and flow, were avoided by using a porcine
experimental model to investigate the transplantation-
induced changes in AABF haemodynamics during distal
revascularisation. In order to exclude transplantation
effects due to the surgical transplantation of the muscle
flap, we repeated the measurements at day 10 after
surgery. The present study involved a previous anatomical
study aimed at evaluating AABF anatomy and procedure
feasibility in the animal model. Despite the fact that the
porcine anatomy of axillary artery network is known,12 the
anatomical bases of an arterial one-piece AABF model
relevant to our specific practice in the human settings
remained to be established.Materials and Methods
Animals
The institutional Animal Use and Care Committee reviewed
and approved all procedures and protocols used in
these studies. The swines, 6 months of age (Blossin SA,
13-Aubagne, France) entered the study as four pig cadavers
(anatomical study) and five animals (hemodynamical study)
(40 3 kg) which were freely housed in the facilities with
natural daylight and free access to water.
For surgery under aseptic conditions,13e15 pigs were
anesthetized with i.m. ketamine (15 mg/kg, IM) followed
by i.v. administration of chloralose: urethane (5%:20%, w/v,
25 mL). Six ECG-leads and transcutaneous SaO2/plethys-
mographic probe were placed on the animals ventilated
with endotracheal tubing (oxygen-air controlled mixture),intravenous (ear and vena cava) and intraarterial (superfi-
cial femoral artery, 6F-introducer sheath, BSC-Natick, Md)
lines for perfusion with Ringer-Lactate (15 mL kg/h) solu-
tion, endovascular haemodynamic measurements and
monitoring of heart rate, blood pressure and oxygen satu-
ration (Mistral monitoring devices, Agilent technologies).
Prophylactic antibiotics (penicillinG 1 g and streptomycin
1 g) were given before and after surgery. Finally, the
animals were euthanized with midazolam 15 mg and
chlorpromazine 25 mg in KCl 15%(p/v), 20 ml, i.v. bolus.
Anatomical study
In four fresh pig cadavers in decubitus dorsal position,
upper limb in abduction, the common carotid arteries were
cleansed with water prior to injection of coloured latex
moulding products under low pressure.10 Eight dissections
(bilateral in each cadaver) were performed. After resection
of the perivascular tissue, the origins, modes of distribu-
tion, lengths and external diameters of the subscapular
(SSA) and circumflex scapular arteries (CSA) and the thor-
acodorsal artery (TDA) e branch for latissimus dorsi muscle
e (LDM) were identified and measured with a 0.5 mm
graduation ruler and a 0.1 mm graduation sliding ruler.
Operative procedure
Handling of AABF, superficial femoral artery (SFA) resection
and revascularisation of the lower limb were performed.
Two surgical fields were prepared on the right upper body
and hind leg of the animal in decubitus dorsal position. The
oblique right-side axillary incision was extended to the
thorax and the pectoral muscle was dissected. The AABF
was prepared as a unique anatomical unit including the SSA
and CSA as the arterial graft plus a free flap from LDM
(10 15 cm) sustained by the TDA collateral branch.
A microcatheter pressure tip was inserted in a caudal
brachial branch of cScA in order to make the haemody-
namic measurements at the end of the procedure. After
removing the catheter, a micro bulldog clamp was placed
on the arterial branch and left in the wound during closure.
The thoracodorsal vein was transected at the confluence
with the axillary vein. In the same operative time, the
receiving lower limb e vessels were prepared (a 10 cm SFA
length was exposed from which 7 cm were resected) and
the superficial femoral vein was prepared for anastomosis.
Perioperative systemic heparinisation was performed
(150 UI/kg).
Revascularisation of the lower limb was achieved with
the arterial autograft (CSA and SSA) of AABF. Microvascular
anastomoses were performed under a binocular loop
(3.5): the two arterial end-to-end anastomoses with
interrupted sutures (9/0 thread), and 10/0 thread was used
for the end-to-side venous anastomosis. The muscle flap
was applied in the popliteal area, sub-cutaneously. Control
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operation. After closure of the groin, the animal was
returned to the facilities with water and food ad libitum.
Special attention was given to possible signs of lower limb
ischaemia. On day 10, the wound was reopened under
general anesthesia, patency was checked visually and
angiographically. The pressure catheter tip was reinserted
at the same place.
Haemodynamic measurements
As shown in Fig. 1, blood flows were measured (on the
surgically exposed SFA) on the proximal segment (D1), on
the distal segment (D2), and on the pedicle of the flap (D3).
The arterial blood pressure was measured directly from the
collateral branches of SFA and AABF, respectively. Arterial
blood pressure was measured with a 2FMikro-Tip-Catheter
pressure-transducer (SPR249/Millar instruments Inc, Hous-
ton, TX). Blood flow was measured by means of periarterial
3-mm and 4-mm RS ultrasonic flow transducers (Transonics
T206, Ithaca, NY).13e15 The sensors were orientated
according to the arterial axis and the wound filled with
sterile water at 37 C (Figs. 1C and 2B). Peripheral resis-
tances (PR) and entry impedance (Zc) were calculated from
P and Q mean and pulse measured values, respectively, asFigure 1 View of the AABF: anatomy, in situ (upper panel)
and of the silicone casts, ex situ (middle panel). Drawings of
AABF (lower panel) revascularising the SFA (1: axillary artery;
2: subscapular artery, 3: thoracodorsal artery; 4: anterior
serratus muscle branch, 5: circumflex scapular artery,
6: caudal brachial of circumflex scapular artery; LDM:
latissimus dorsi muscle; P: intraarterial blood pressures
measurement; C1 and C2: clamping site in pedicle of the flap or
distal AABF segment, respectively; D1, D2, D3: sites of
periarterial ultrasonic flow transducers in proximal segment,
distal segment and pedicle of the flap, respectively).
Figure 2 Views of grafted AABF in the porcine lower limb, as
operative view of the AABF revascularising the SFA (upper
panel) and placed microcatheter pressure-transducer and 3
periarterial ultrasonic flow transducers (middle panel). Peri-
operative angiogram showing AABF patency and muscle flap
vessel perfusion (lower panel). The empty arrows show the
distal and proximal anastomosis of the AABF and the plain
arrow, the pedicle to the flap.PRZmean P/mean Q, and ZcZ pulse P/pulse Q. PR and Zc
refer to the opposals to blood flow due to blood viscosity
and arterial diameter, and to arterial wall pulsatility and
compliance, respectively.
80 S. Malikov et al.Before transplantation of AABF, basic haemodynamic
measures were obtained at the superficial femoral artery
before resection and on different branches of AABF ‘‘in
situ’’, as further referred to as T1. Similarly, measurements
were performed after transplantation of AABF in lower
limb, 20 min after completion of the anastomoses; a delay
which allowed for balancing of the new haemodynamic
conditions (T2), and at day 10, under general anesthesia
during surgical check up (T3). In order to investigate blood
flows under basal and after activation of the vascular
reactivity in the hyperaemic response, AABF haemody-
namics were investigated within a ‘‘clamping/declamping’’
test of the pedicle of the flap (C1) or of the distal segment
with a clamping period of 1 min and haemodynamic
measurements taken at D1, D2 and D3 sites.
Software material for data acquisition and
statistical analysis
The amplified analogical signals from the transducers were
transferred to an analogical/digital converter ATMIO-16XA-D
(16bitsADC, 1000 Hz sampling frequency, National Instru-
ments, Austin, TX).13e15 Acquisition and processing of the
pressuree and flow data as well as ECGwere handled by iox2
(Emka-technologies, Paris, France). Systat11 de SPSS and
Labview were used to obtain mean cycles and pressure-flow
loops after creation of a mathematical model from which
were drawn basic haemodynamics.11,12 Data treatment and
statistical analyses were performed by using Systat 11.0
software (SPSS Inc, Chicago, IL). Results are expressed as
mean standard deviation (SD) unless specified. Analysis of
variance was performed with the KruskalleWallis non-para-
metric test and Scheffe post hoc test, reduced to the Manne
Whitney test when there were only two groups.
Results
Anatomical study e surgical data
Axillary arteries, SSA, CSA and TDA were found in all eight
anatomical dissections (Figs. 1 and 2). The SSA and CSA
presented the same arterial axis with a proximal diameter
of 2.5 mm (2.1e2.8), a distal diameter of 2.2 mm (2.0e
2.4), and a length of 7.5 cm (5.2e8.0). The TDA was 1.5 mm
(1.1e1.9) in diameter and 5.8 cm in length (5.0e6.5 cm).
Venous and arterial anatomies were congruent. Vascular-
isation of latissimus dorsi muscle was found more regular
(in size) than that of serratus anterior which lead to the
following AABF configuration: SSA and CSA, and TDA branch
securing vascularisation of the LDM flap (Fig. 1). The
feasibility of ABF technique was confirmed in all five
surgical cases. The ischaemia of latissimus dorsi muscle was
approximately 45 min (35e50). Patency of all anastomoses
was evidenced on perioperative control angiogram as well
as at 10-day revision and second angiogram (Fig. 2).
Haemodynamic measurements (Table 1)
The flow in the in-situ axillary arteries decreased from
proximal to distal endings as both PR and Zc increased; and
flow and resistance were further reduced and increased inthe pedicle of the flap, respectively (Table 1). In contrast,
flow and resistance remained constant all along the SFA.
Furthermore, hysteresis loops (Fig. 3) show the major
differences between both types of flow. In in-situ AABF,
both pressure and flow waveforms simultaneously reached
their extremities through closely related ascending and
descending pathways, which delineated little hysteresis in
the PQ loop. In the SFA, maximal flow preceded maximal
pressure, and conversely for the minimal values, as reverse
(negative) diastolic flows were detected, which elicited
marked hysteresis in PQ loops. After transplantation, AABF
haemodynamics adopted the SFA haemodynamics (Table 1
and Fig. 3).
After transplantation, as impedance decreased, flow in
the proximal AABF segment was twice as high as previously
measured in the SFA before transplantation, whereas in the
pedicle of the graft, having acquired pulsatility, the
average value of instantaneous flow decreased, and simi-
larly increased in resistance. In contrast, the PQ hysteresis
loop and basal haemodynamics in the pedicle after trans-
plantation show that the pulsatile flow has increased:
Impedance remained constant despite the higher resis-
tance. Pulsatility of the flow increased byw65% and flow in
the proximal and distal segments returned to identical
values after clamping of the pedicle.
Following distal graft clamping, the flow in the proximal
segment significantly diminished to the intrinsic pedicle
flow, and resistance proportionally increased, and flow
feeding the grafted flap did not increase. Upon declamping,
each component of the flow increased above the basal
values in the distal arterial network, whilst there were no
significant changes in the haemodynamics of the pedicle.
After clamping of the pedicle, systolic flow was signifi-
cantly reduced in the proximal and distal graft segments
only. In contrast, declamping the pedicle markedly
increased each component of the pedicle flow as well as in
the distal graft segment. The reaction was proportionally
more marked than it was by declamping the distal segment.
After 10 days (Table 1 and Fig. 4), flow in the flap had
increased by w30%. The flow in the proximal segment had
decreased byw40% as compared with the flow immediately
after transplantation, but still remained w15% higher than
the SFA flow before transplantation. In contrast, the flow in
the distal segment remained unchanged. Clamping the
distal graft segment still lowered the flow in the proximal
segment down to the intrinsic pedicle flow. Further,
clamping of the pedicle reoriented the flow to the distal
graft segment. Following declamping of the distal segment,
flow increased, especially the pulsatile flow entering the
graft. The persistence of flow dependence in the AABF is
depicted by the prominent blood influx to the flap that was
observed after declamping the pedicle.
Discussion
There are only few data (essentially based on ultrasound
examinations) in literature on the haemodynamic effects of
combined surgery associating sub-inguinal bypass and free
muscle flap.5,11 None of them addressed the single
anatomical arterial unit for revascularisation and covering
of tissue loss. Vessel diameter and blood flow in the
porcine model of AABF are similar to those found in humans
Table 1 AABF Hemodynamics before and after implantation
Pressure (mmHg) Flow (mL/min) Resistances Impedance
Min Max Pulse Mean Min Max Pulse Mean mmHgminmL1
T1 AABF D1 95.2 1.8 132 2.4 37 2.1 119 1.1 40.5 3.1 141.8 7.1 101.2 4.1 93 3.4 1.28 0.11 0.36 0.09
D2 22.7 4.4 90.2 5.1 67.5 3.4 61.9 5.4 1.92 0.20 0.54 0.12
D3 21.4 2.6 56.9 5.0 35.5 3.7 35.0 3.5 3.41 0.41 1.04 0.35
T1 SFA Proximal 96 4.7 140 8.1 46 3.9 126 7.9 27.9 3.4 234.6 12.1 262.6 13.4 55.3 7.4 2.27 0.61 0.17 0.03
Distal 11.9 2.4 233.2 13.5 245.2 14.3 51.5 5.1 2.45 0.51 0.18 0.04
T2 AABF basal flow D1 91.8 5.6 136.2 7.4 44.4 4.6 106.1 10.4 50.8 4.7a 232.2 14.1a 283.0 16.4a 106.1 8.6a 1.06 0.04a 0.15 0.02a
D2 30.4 2.9a 204.2 12.7a 234.7 11.8a 49.9 4.6 2.12 0.24 0.18 0.03a
D3 4.56 1.0a 49.4 4.1a 53.9 6.1a 7.9 2.3a 13.42 1.13a 0.82 0.10
T2 AABF pedicle
clampingC1
D1 99.8 8.1 139.5 10.4 39.6 6.2 113.4 9.1 31.8 6.0 162.5 9.1a 194.5 12.4a 47.5 4.1a 2.38 0.51a 0.20 0.04a
D2 27.3 5.0 191.0 11.0a 218.3 14.2a 58.9 4.3a 1.92 0.36 0.18 0.06
D3 e e e e e e
T2 AABF pedicle
declamping
D1 96.8 6.0 126.3 7.9 29.6 3.1 106.0 5.1 23.8 7.0a,b 312.4 14a,b 288.7 15.3b 184.3 9a,b 0.57 0.04a,b 0.10 0.1a,b
D2 28.9 4.3 243.2 15a,b 272.2 13a,b 118.6 4.7a,b 0.89 0.07a,b 0.10 0.1a,b
D3 86.9 7.1a,b 179.4 11a,b 92.3 10a,b 108.3 9.5a,b 1.02 0.1a,b 0.32 0.1a,b
T2 AABF distal SFA
clampingC2
D1 98.4 5.5 143.8 9.4 45.4 4.6 113.6 8.2 20.3 2.4a 44.66 3.8a 65.03 5.1a 9.12 7.9a 12.55 2.14a 0.69 0.01a
D2 e e e e e e
D3 5.84 1.3 41.65 2.6 47.49 3.4 7.92 3.2 14.31 2.1 0.96 0.05
T2 AABF distal SFA
declamping
D1 96.6 7.2 135.2 14.3 38.5 5.1 110.2 7.9 2.2 0.5a,b 204.8 14a,b 207.1 10a,b 77.9 5.7a,b 1.410 0.21a,b 0.18 0.03a,b
D2 23.9 6.8a,b 257.9 16.2a,b 233.9 13.2a,b 110.1 7.5a,b 1.054 0.11a,b 0.16 0.02a,b
D3 2.5 1.2 45.7 4.0 48.2 4.2 9.8 6.3 11.254 3.21 3.95 0.95
T3 AABF basal flow D1 94.2 6.8 138.3 11.2 44.0 5.4 110.1 7.9 6.4 3.0c 153.1 8.7c 159.6 9.4c 62.7 5.3c 1.74 0.45c 0.27 0.01c
D2 1.0 1.0c 99.4 9.1c 98.4 9.3c 42.3 4.8c 2.60 0.98c 0.44 0.03c
D3 0.2 0c 54.4 3c 54.6 4c 25.3 2.9c 4.35 0.99c 1.74 0.78c
T3 AABF pedicle
clamping
D1 98.4 7.6 141.5 7.6 43.2 6.0 114.4 9.7 13.9 5.8 146.4 7.9 160.3 10.5 57.1 5.1 2.05 0.86 0.27 0.04
D2 0.5 0.2a 130.1 9.4a 130.6 10.4a 65.6 6.3a 1.745 0.65a 0.65 0.06a
D3 e e e e e e
T3 AABF pedicle
declamping
D1 95.2 7.5 138.1 12.4 42.8 4.6 111.1 10.6 19.1 6a,b 194.9 14a,b 213.9 15a,b 75.0 6.8a,b 1.48 0.45b 0.201 0.03b
D2 14.9 4.2a 96.6 6.9 111.5 10.3a 41.1 3.4 2.71 0.89b 0.318 0.02b
D3 16.1 5.1a,b 93.9 9.4a,b 77.9 5.6a,b 45.9 4.9a,b 2.41 0.87a 0.551 0.02a
AABF: arterial autograft bypass flap; SFA: superficial femoral artery; C1 and C2: site for clamping (see Fig. 1); T1: Before transplantation; T2: After transplantation; T3: day 10; D1:
proximal segment, D2: distal segment; D3: pedicle of the flap. Pulse: systediast value.
a Versus basal, p< 0.05.
b Versus respective clamp, p< 0.05.
c Week1 versus day0, p< 0.05.
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Figure 3 Pulsatile haemodynamics of AASF in-situ before transplantation and SFA before resection (T1). AABF haemodynamics
after transplantation in lower limb at day 0 (T2).
82 S. Malikov et al.(Ref. 12 and this study). The AABF, based on the SSA, CSA
and TD branches feeding the latissimus dorsi flap, had the
‘‘Y’’ shaped configuration of the venous by-pass flaps.
Having established the surgical feasibility of the porcine
experimental AABF model, the present study shows that
grafted AABF adopted the specific SFA pulsatile haemody-
namics to increase the flow in the proximal vascular bed at
least by the quantity specific to the intrinsic flap flow. The
direct and precise measurements and mathematical
modelling enabled us to characterize the basal AABF
haemodynamics and to identify the hyperaemic responses.
These are prominent elements in the control of arterial
tone in the arterial autograft, free muscle flap and the ‘‘Y-
shaped’’ combination. The results show that, upon
declamping the distal segment, the vasodilating reactions
observed in the distal arterial network characterized the
flow-dependence. This hyperaemic response amplified the
flow in the distal graft segment. The process did not induce
any simultaneous changes in the haemodynamics of the
pedicle which otherwise preserved its own flow and flow
dependent vasodilating reactions.
Nevertheless, there are limitations to our study. First,
caution should be taken to extend data obtained in the
porcine model to the human condition. Indeed, vascular
diseases and critical ischaemia in the limbs are complex
processes, due to specific pathological staging for each
patient. As compared with the unscathed arterial muscularbypass flap which preserves its vascular reactivity, periph-
eral vascular resistance is elevated downstream the graft in
the poorly patent diseased vessels. However, the under-
standing of the overall haemodynamics of AABF implanted
in the pathological arterial bed requires the preliminary
study of the specific AABF haemodynamics, as reported in
the present study. Additionally, it would also be of thera-
peutic relevance to investigate whether or not the
AABF-induced haemodynamic changes are concomitantly
associated with changes in the compliance of the grafted
vessels. The follow-up period limited to 10 days does not
enable to identify the late haemodynamic effects resulting
from arterial wall remodelling. However, it was intended to
allow investigation of the AABF haemodynamics distant
from acute surgical transplantation.
Our results evidence that the arterial autograft after
implantation adapts to the new flow conditions. Before
transplantation, the extreme values of AABF pressure and
flow waveforms are reached simultaneously with a weak
hysteresis in the pressure-flow loops that usually is the
consequence of arteries having an elastic mechanical
behaviour.16,17 This means that the potential and kinetic
energies transferred to the vascular wall by the distending
pressure waveform are continuously accumulated by the
walls, prior to be returned to the blood with a small
contribution of muscular component of arterial walls.16,17
In contrast, after implantation, the haemodynamic profile
Figure 4 AABF haemodynamics at day 10 after transplantation (T3).
Haemodynamics in Y-shaped Arterial Bypass-flap 83elicited the hysteresis loops commonly associated with the
viscoelastic mechanical behaviour, characteristics of the
hind limb vessels.16,17 This is to say that the energies are
rapidly transferred from the blood to the arterial walls,
accumulated and returned with some delay to the blood by
the muscular viscoelastic structures. The adaptive proper-
ties of the arterial graft increased the waves pulsatility,
which in turn amplified the blood propelling in the muscular
arteries.13,14,18,19 The experimental results are in line with
the clinical experience of arterial autografts for per-
malleolar bypass.20,21
The haemodynamic study disclosed the independence of
the flow in the muscle flap from the flow in the receiving
artery, which has also been previously reported.11,20,21 The
clamping/declamping test applied to the pedicle of the flap
to identify the reactional hyperhaemia, evidenced the
persistence of the flow-dependent process governed by
nitric oxide in the peripheral arteries.22 The increasing flowin the flap we further observed ten days after the trans-
plantation has previously been reported.11,20,21 The dimi-
nution of the vascular resistance due to disnerving/disuse
of the muscle partly contributes to the processes.23,24 The
anatomical unit of AABF constituted by the association of
the arterial autograft and the free flap therefore yields
a specific haemodynamic effect in the revascularisation of
the limb. The substantial increase in the SFA entry flow
after AABF transplantation is due to the introduction of an
additional tissue supply in the shape of a muscular flap. This
result is confirmed by the ultrasound findings of Lorenzetti
et al.5,11 who also noted a flow increase at the distal bypass
after connection of the free flap.
Ten days after the implantation, the elevated blood
supply to the femoral artery was decreased as compared
with the flow at the time of transplantation, but remained
significantly higher than the flow in the SFA before AABF
transplantation. This observation is not congruent with the
84 S. Malikov et al.results noted by Lorenzetti in 200225: flow velocity to the
receiving artery of the flap, as evaluated by ultrasounds,
was found increased at 30 days post-operative. Concomi-
tantly, the AABF flow in the pedicle remained elevated,
whilst the distal flow stayed unchanged. In addition to the
findings that the AABF flow returned to the SFA flow, we
also discovered that at 10 days, the regulatory properties of
AABF vasomotricity were preserved.
Conclusions
We described the anatomical and surgical feasibility of
a new experimental model of arterial Y-shaped bypass flap.
Haemodynamic measurements evidenced that by connect-
ing the additional muscle flap blood flow increased in both
the proximal AABF and the pedicle of the muscle flap
without changes in the distal bypass flow. The pulsatile flow
profile and vascular reactivity found in the grafted arterial
bypass strongly advocate for beneficial effects on the blood
propelling capacity of the graft.
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